Tumor necrosis factor-mediated biological activities involve a G-protein-dependent mechanism.
The guanine nucleotide binding protein (G-protein) dependency of several of the activities of tumor necrosis factor (TNF), including cytotoxicity, inhibition of lipoprotein lipase activity, blockade of 3T3-L1 differentiation, and receptor binding were examined. TNF induced killing of the TNF-sensitive cell line L929S (ED50 = 30 pM), but had little to no effect on the TNF-resistant cell line L929R (ED50 = 5,300 pM). TNF-induced cytotoxicity in L929S was antagonized in a dose-dependent manner by pertussis toxin (sevenfold increase in ED50). However, TNF-induced cytotoxicity in L929R cells was only minimally affected by pretreatment with a high dose (50 ng/ml) of pertussis toxin (1.5-fold increase in ED50). Parallel biochemical investigations revealed that inhibition was accompanied by toxin-induced ADP ribosylation of a Gi alpha-like subunit in L929 and 3T3-L1 cell membranes. Pertussis toxin also significantly reduced TNF-induced inhibition of lipoprotein lipase activity in 3T3-L1 adipocytes and TNF blockade of 3T3-L1 preadipocyte differentiation. However, pertussis toxin pretreatment of L929S, L929R, and 3T3-L1 cell cultures had little to no effect on TNF receptor binding. These data indicate that several TNF-induced biological activities in the L929 and 3T3-L1 cell lines are partially dependent upon a pertussis toxin-sensitive G-protein.